Abstract. This paper applied the AIDS model, using parameter estimation method to estimate the expenditure elasticity, self-price elasticity and cross-price elasticity of the food consumption of urban residents in the Loess Plateau, China. The results showed: the expenditure elasticity of eggs is 3.0268, which means that it is the elastic good, and grain has the minimum price elasticity, by reason of grain is a kind of goods that lack of flexibility. The variation trend of self-price elasticity is that the elasticity change of grain and oil is not obvious, eggs, meat and poultry's elasticity reduced significantly, indicating that with the development of regional economy and the increase of income, urban residents' sensitivity to price changes for poultry and eggs decreased in the Loess Plateau.
Introduction
Due to the complex geomorphic features, the Loess Plateau has long been a serious problem of soil erosion and fragile ecological environment, where is the key area of ecological construction in China. Since the implementation of Grain to Green Project in 1999, the land use, food production and farmers' livelihood in the region had undergone profound changes [1, 2, 3] . On the one hand, vegetation restoration and environmental improvement provide a good foundation for crop cultivation, on the other hand, it also has an impact on the food production pattern [4] . Production and consumption are closely related, and the changes of food production in the Loess Plateau after the Grain to Green Project should inevitably lead to the changes of food consumption of the residents in this region. At the same time, income level, price changes, family size and other socio-economic and cultural factors also affect food consumption [5, 6] . Chinese scholars are mainly based on national and provincial perspective on food consumption research [7, 8] , the study of regional scale is relatively few. Based on the analysis of the food consumption changes of urban residents in the Loess Plateau, this paper studied the food elasticity of urban residents by using the classical AIDS model, discussed the regularity of food consumption in Loess Plateau, and provided the basis for optimizing the regional food consumption structure. To ensure the unity and comparability of data, food consumption data were consolidated into raw grains. For animal foods, food consumption statistics were first calibrated and then converted to raw grains based on the food conversion rates of the different animal foods [9] . AIDS model. The core of the AIDS （ Almost Ideal Demand System ） model is to minimize the expense of the consumer at a given price and utility level. The advantage of this model is that relative data are used to reduce the formation of statistical errors. The model can estimate the elasticity of demand by estimating almost all the parameters related to the consumption structure and show the impact of various variables on food consumption directly and accurately AIDS [10] . In this paper, AIDS model was used to estimate the food consumption and price elasticity of urban residents in the Loess Plateau. The expression is [11] : .
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Where ωit is the consumption expenditure of the i-th food in year t, pjt is the price of the i-th food in year t, mt is the total expenditure of food consumption, µit is the random disturbance item, * t p is the comprehensive price index of food, used to exclude the impact of price on expenditure. The parameter γij represents the effect of price changes of j on ωit in year t, and βi represents the marginal propensity to food. The theoretical model requires that the parameters satisfy the requirements of additive, homogeneous and symmetric, that is,
The Marshall (non-compensatory) price elasticity and expenditure elasticity of each food type can be expressed as follows:
（3）
Where δij is the Kronecker sign, when i ≠ j, its value is 0, when i = j, its value is 1. According to Eq. 3, if the value of βi is significantly positive, it means that residents' demand for food i is very flexible; on the contrary, if the value of βi is significantly negative, it means that residents' demand for food i is lack of flexibility. When the value of βi and γij are not significant, then the residents' demand for food i has unit price elasticity. In addition, the Hicks (compensatory) price elasticity coefficient can be obtained by the Slutsky equation:
Results
Changes in food consumption. (Fig. 1) . Model parameter estimation. Based on the data availability, this paper applied STATA12.0 software and input the data of per capita consumption expenditure, the price index (based on 1999) and food comprehensive price index of various food types from 2000 to 2012 into the AIDS model, and carried out the parameter estimation of food consumption of urban residents in the Loess Plateau. Since food price data are not available, pjt in the model takes the price index for food j in years t instead. In order to avoid the singularity problem of parameter estimation, this model includes only six equations (grain, oil, meat, eggs, aquatic products and milk). The results are shown in Table 1 . The model has a Breusch-Pagan test value of 72.970 and a p value less than 0.001, indicating that the model rejects the null hypothesis that all the random disturbance terms are irrelevant at the significance level of 0.1%, that is, the conclusion of the model supports the hypothesis of relevance of food demand of urban residents. The model satisfies the homogeneity and additivity constraints, but does not satisfy the symmetry constraint. Not all cross-price parameter estimates must satisfy the symmetry constraint [12] , and this result suggests that there may be other factors, such as social customs, that have an impact on food demand. In addition to the low R 2 of aquatic products, the other food types of goodness of fit are high, that means the model is generally suitable for the Loess Plateau food consumption research.
In the six categories of food consumption of urban residents in the Loess Plateau, the βi value of eggs was significantly positive, indicating that eggs have a high demand elasticity; the βi value of grain and oil were negative, indicating that there is a lack of expenditure elasticity in the demand for these two types of food; The value of βi and γij of aquatic products, meat and poultry is not significant, it means that the urban residents' demand of these two types of food has unit price elasticity. Food expenditure elasticity and price elasticity of urban residents. The price elasticity of food consumption demand includes self-price elasticity and cross-price elasticity. Since self-price elasticity indicates the degree of the consumer's response to a certain type of food for a certain period of time, cross-price elasticity reflects the change of a certain food's demand for other food types' price changes in the degree of response. This paper calculates the self-price elasticity and cross-price elasticity of urban residents' food consumption in the Loess Plateau, and divides them into two types: non-compensatory price elasticity and compensatory price elasticity. Among them, the non-compensatory price elasticity (Marshall price elasticity) does not exclude the impact of price changes on the income of residents and the compensatory price elasticity (Hicks price elasticity) precludes the effect of price changes. Table 2 presents the food expenditure elasticity and price elasticity of urban residents in the Loess Plateau. The expenditure elasticity of six categories of food are positive. The expenditure elasticity of eggs are 3.0268, indicating that eggs are elastic goods, the expenditure elasticity of other food types are less than 1, that is, they are lack of elasticity. Expenditure elasticity of meat is 0.8305, which means that meat consumption with a certain expenditure elasticity compared to other food types. In addition, the self-price elasticity of all kinds of food are negative, indicating that the food demand of urban residents in the Loess Plateau changes in the opposite direction of price changes. In the case of non-compensatory price elasticity, the absolute value of self-price elasticity of eggs is the largest and the value is greater than 1, that is to say, urban residents in the Loess Plateau region are sensitive to changes in egg prices, while the absolute values of non-compensatory price elasticity of the other five categories of foods are all less than 1 and grain get the minimum value, which means that the urban residents of Loess Plateau region are least sensitive to the price change of grain, which is related to the rigid demand of grain. The non-compensatory price elasticity of oil, meat, aquatic products and milk are 0.9381, 0.9547, 0.9634 and 0.9810, respectively.
In terms of compensatory price elasticity, the sum of cross price elasticity of milk column is greater than 1, in which the price of milk has a great effect on the price of eggs, and the sum of cross price of grain, meat and eggs rows are all greater than 1, indicating that price changes of other food types have a great impact on the price of these three types of food.
In order to explore the dynamic changes of food price elasticity in the Loess Plateau, this paper calculated the food consumption expenditure elasticity and the compensatory price elasticity of urban residents during 2000-2004, 2005-2008 and 2009-2012 (Table 3 ). The results show that the expenditure elasticity of grain and oil are relatively stable, the value of meat and aquatic products and milk have been increased, and the expenditure elasticity of eggs growth rapidly. The changes of self-price elasticity of grain and oil are not obvious, and the values of meat, eggs and aquatic products are decreasing gradually. This result shows that with the development of regional economy and the increase of residents' income in the Loess Plateau, the sensitivity of the urban residents to the price changes of these food types is gradually reduced, among which the reduction of eggs and meat are the largest. 
Conclusions
In this paper, food consumption of urban residents in the Loess Plateau were analyzed. Food consumption of urban residents in the Loess Plateau is relatively stable and grain consumption decreased significantly. The prominent feature of animal food consumption is that the consumption proportions of red meat and milk are relatively high, and that of aquatic products are relatively low. The change of food consumption is a concentrated reflection of many factors such as economic development, urbanization, income, food price and so on. In order to explore the trend of food consumption of urban residents in the Loess Plateau, this paper applied AIDS model to calculate the expenditure elasticity and price elasticity. Urban residents in the Loess Plateau region are sensitive to changes in egg prices, and least sensitive to the price change of grain. With the development of regional economy and the increase of income, resident's sensitivity to the price changes of all these food types is gradually reduced, especially eggs and meat.
